New Tsunami Maps for California

Frequently Asked Questions 

For Emergency Managers

1. Why new maps?  How are these an improvement over previous maps?
The new maps cover a much broader part of the California coastline in every coastal county.  They cover approximately 50% of the 1,100 mile coastline including populated, high use areas:  100% of the San Francisco Bay Area and 90% of the coastline from Santa Barbara south.  All ports and harbors have been mapped.
The change in the inundation line is representative of an improvement over the previous initial inundation maps due to advances in technology and better data and resolution over the last ten years.  The scientific methodology is the same, but as we receive higher resolution topographic data in the form of undersea bathymetery and onshore digital elevation models we are able to provide more accurate results.  We're now using data modeled at 90 meter grid cells and 30 meter grid cells, whereas for the first round of maps, the grid model cell size was roughly 120 meters between sample points.  This provides for more accurate model results and a more accurate line.  Additional accuracy was achieved by using even higher accuracy data onshore (5 meter grids) and providing a smooth line of inundation.  

The line represents the most precise “inundation” line we are able to provide based on existing knowledge.  In most cases this line will still remain within previously delineated “evacuation” lines, which means these evacuation areas would not need to be changed if local jurisdictions do not desire to reduce the area to be evacuated.  However, since developments in science and technology have meant that we're able to provide you with information that more realistically depicts a reduced inundation area, we are now providing that information to you.

2. What do I do with these maps?
a. Develop local evacuation maps 
b. Incorporate them into your Tsunami Evacuation Plan 
c. Develop Tsunami Warning Exercises (functional/tabletop) 
d. Develop Public Outreach and Education 
e. Develop brochures 
f. Put them on the web
3. Do I need change my evacuation zone?
No.  The refined inundation areas depict are less than before throughout the state for reasons explained in #1 above.  This means that existing evacuation areas and which already encompassed larger inundation zones are still valid.  Associated maps and brochures also don’t need to be revised.

4. Do I need to change where I put my signs?
No.  If you move reduce your evacuation area closer to the inundation area you could move the signs to the edge of that zone.  You can also add direction arrows next to these signs designating an “evacuation route” if it is on a street coming out of the hazard area.
5. Is there a simple explanation of the difference between an elevation line versus the inundation line?
The new inundation line is not a contour/single elevation line because it varies in elevation all along the coast.  Imagine a column of water of constant height flowing across the ocean floor toward the shore.  This is the tsunami.  The constant column of water coming in is controlled by the shape of the ocean floor (bathymetry).  This causes the wave height to be different at different points along the coast when it hits the beach at sea level.  Once it hits land it is then controlled by topography: bluffs, hills, channels or even flat land.  Thus because of varying bathymetry offshore and varying topography onshore, the water reaches a different run up in elevation depending on where you are on the coastline.  
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6. Why are the quad maps so old?

The USGS topographic basemap was used to disseminate 130 maps efficiently statewide in a uniform format at 1:24,000 scale.  This base was used for display purposes and not to derive the inundation data on the maps.  It is appropriate for local jurisdictions to display their own more detailed, current streets and reference data with the tsunami inundation data.

7. How do the tsunami maps compare to FEMA flood zone studies?  Specifically the FEMA "V Zone" (shoreline flooding)?
FEMA’s National Flood Insurance Program (NFIP) velocity or "V" zone designation  provides a mitigation option, a piece of the regulatory framework, that covers tsunami risks.  FEMA identifies flood areas and local governments that must have flood zone ordinances. These local flood rules are encouraged to be stricter than minimum standards.  Most of these local regulations are more stringent than the 100-year floodplain. Construction standards for velocity, however, are limited to certain areas. Tsunamis could reach "A" zones, which don’t have these standards. 
For further information, FEMA has just released “Vertical Evacuation from Tsunamis:  A Guide for Communities.”

8. Won't it adversely affect my property values to have a tsunami sign near my house?
It should not.  These maps are specifically designated as informational guidance for evacuation planning purposes.  The tsunami inundation maps were prepared to assist cities and counties in identifying their tsunami hazard. They are intended for local jurisdictional, coastal evacuation planning uses only. The maps and the information presented on them, are not legal documents and do not meet disclosure requirements for real estate transactions or for any other regulatory purpose.
9. How is a tsunami different than a large winter storm wave?  
“The volume of the deformation will affect the amplitude - it is possible the have different amounts of slip and width and produce significant differences in water depths.  An extreme example of this is comparing storm waves to tsunami inundation.  I was part of a post tsunami survey team in Peru in 2001.  This is an area that has 25 foot storm waves every year and occasionally 30 foot waves (same is true on the north coast).  These waves barely penetrate inland - the largest ones flood the ground floors of the closest beach front buildings.  But the 2001 tsunami - only about 15 feet high on average - penetrated nearly a kilometer inland and destroyed all but 12 out of 3000 buildings in the town.”  Dr. Lori Dengler – Humboldt State University
10. How does this compare to Sea Level Rise?
Sea level rise is something being discussed that could happen gradually, over a long period of time.  A tsunami would happen in a timeframe of less than one day.  The run-up elevation a tsunami wave would reach will rise at the same rate as sea level.

11.  What about land use planning maps?
These inundation maps do not predict the probability of occurrence because there is very little historical record of large tsunamis.  While California does have a history of damaging tsunamis, there is not nearly the volume of data provided by earthquakes.  The state will be employing probabilistic analysis soon as the next to begin the process of providing the type of information appropriate for regulatory mapping.
12. Are there multiple waves?
Many people have the mistaken belief that tsunamis are single waves. They are not. Instead tsunamis are "wave trains" consisting of multiple waves. The chart below is a tidal gauge record from Onagawa, Japan beginning at the time of the 1960 Chile earthquake. Time is plotted along the horizontal axis and water level is plotted on the vertical axis. Note the normal rise and fall of the ocean surface, caused by tides, during the early part of this record. Then recorded are a few waves a little larger than normal followed by several much larger waves. In many tsunami events the shoreline is pounded by repeated large waves.
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